Angiotensin II blunts, while an angiotensin-converting enzyme inhibitor augments, reflex sympathetic inhibition in humans.
1. The role of angiotensin (Ang)II in and the effects of angiotensin-converting enzyme (ACE) inhibitors on the regulation of sympathetic neural activity were examined in humans. 2. We measured baseline values of muscle sympathetic nerve activity (MSNA) and its reflex inhibition in 28 patients with essential hypertension with elevated plasma renin activity (PRA; > 1.0 ng/mL per h = 0.28 ng/L per s) before and after either acute or chronic oral administration of an ACE inhibitor or placebo and in 20 normotensive subjects before and after infusion of either AngII (5 ng/kg per min = 4.8 pmol/kg per min) or vehicle (5% dextrose). Muscle sympathetic nerve activity was recorded from the tibial nerve and its reflex inhibition was evaluated during pressor responses to bolus injection of phenylephrine (2 micrograms/kg, i.v.). 3. Blood pressure was significantly decreased (P < 0.01) after the acute oral administration of captopril (25 mg), accompanied by a slight increase in MSNA in patients with essential hypertension compared with control patients who received placebo administration. Reflex changes in MSNA were significantly augmented after oral administration of captopril (-4.1 +/- 0.5 vs -6.2 +/- 0.6%/mmHg, respectively; P < 0.01), with a significant reduction of plasma AngII, while they were not affected by placebo administration. 4. In contrast, acute AngII infusion was accompanied by decreases in both PRA and MSNA in normotensive subjects. Reflex changes in MSNA were significantly reduced after AngII infusion (-11.0 +/- 0.8 vs -7.4 +/- 1.0%/mmHg, respectively; P < 0.01) but not after vehicle alone. 5. Chronic ACE inhibition by 12 week oral imidapril administration (5-10 mg/day) significantly (P < 0.05) decreased baseline values of MSNA, which were accompanied by a significant (P < 0.05) increase in the reflex inhibition of MSNA, while plasma concentrations of noradrenaline were unaffected. 6. These results indicate that AngII blunts reflex inhibition of sympathetic neural activity and that inhibition of the renin-angiotensin system by an ACE inhibitor augments reflex regulation of sympathetic neural activity and reduces baseline values in patients with essential hypertension.